Expression of gp330 and gp330/alpha 2-macroglobulin receptor-associated protein in renal tubular differentiation.
The gp330/alpha 2-macroglobulin receptor-associated protein (RAP) is a 39- to 45-kd protein that binds to the low-density lipoprotein receptor-related protein/alpha 2-macroglobulin receptor and to gp330, a major glycoprotein of the brush border of proximal tubule cells. Despite evidence that gp330 functions as a receptor for several ligands and that soluble RAP inhibits ligand binding to gp330 in vitro, the physiologic function of RAP is unknown. Given the predominant location of RAP within the rough endoplasmic reticulum (RER), RAP might be involved in the intracellular processing and/or transport of gp330. The developing rat kidney was used as a dynamic model to study in detail the relationship between gp330 and RAP in vivo by immunohistochemical techniques. RAP was expressed in the renal vesicle and continued to be present, with a vesicular and perinuclear pattern of staining, in both proximal tubule cells and glomerular cells at subsequent stages. Immunoperoxidase electron microscopy demonstrated RAP in cisternae of the RER and in large subapical vesicles. gp330 was initially expressed in early proximal tubule cells in S-shaped bodies and was located in the perinuclear envelope and cytoplasmic vesicles as well as at the apical surface. Cytoplasmic gp330 staining was more evident at a stage subsequent to the S-shaped body, possibly related to more active biosynthesis. By comparative analysis of the patterns of immunofluorescence and immunoperoxidase staining, gp330 and RAP colocalized in the RER and in some large subapical vacuoles, but no definite RAP staining could be detected at the surface of proximal tubule cells at any stage, despite the presence of abundant gp330 in this location. The expression of gp330 at the apical surface of immature tubular cells was associated with the onset of fluid-phase endocytosis of fluoroscein isothiocyanate-dextran and, therefore, of reabsorption of material from the tubular lumen, in the absence of concomitant changes in RAP expression in the same cells. These findings indicate that the role of endogenous RAP may not be directly related to ligand binding of gp330 at the surface of proximal tubule cells, although RAP may be involved in the processing and the intracellular trafficking of newly synthesized gp330, in particular in the delivery of gp330 to the plasma membrane.